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PETAWAWA TOWNSHIP 
GROUND WATER SURVEY 
INTRODUCTION 

In conjunction with a proposed water works project the Ground Water Development 
Section carried out a ground water survey of the area between Petawawa and Pembroke 
during September 1975, and January 1976. The objective of the survey was to evaluate 
local ground water conditions with respect to the location and development of municipal 
well water supplies. 

The study is confined to an area 4 miles (6 km) wide along the Ottawa River and 
Highway No. 17 south from Petawawa to Pembroke, a distance of about 8 miles (13 km). 
Special attention has been given to the areas of the McGuire and Watt Subdivisions 
requiring water supply. The field work included the examination of geologic and 
topographic features, the collection of well water samples from selected wells for 
chemical analysis, and the location of the wells considered in the study. 

The water well records in the study area are listed in Table 1. The location 
of each well is shown in Drawing 1. The well numbering system used in this report 
relates to the permanent coding of the Ministry of the Environment. 
PRESENT SUPPLIES AND WATER REQUIREMENTS 

Residents within the study area obtain water for domestic, industrial and 
agricultural use mainly from drilled wells terminating either in the overburden or 
the bedrock. The present population of the McGuire Subdivision is 250, and is 
expected to double within 20 years. Based on an average per capita consumption of 
100 gal (455 1/m) , the average-day demand requirement is calculated at 35 gpm 
(160 1/m). Using a ratio of 3;1, the maximum-day demand is in the order of 105 gpm 
(480 1/m) . 

The present population of the Watt subdivision is estimated at 200 persons. The 
20-year design population is estimated to be 400. The average-day and maximxim-day 
demands requirements are 28 gpin {127 1/m) and 83 gpm (1/m) , respectively. The 
combined requirements are therefore 63 Igpn average-day and 188 Igpm maximum-day. 

Storage would be required to meet peak hourly and fire-flow demands for the 
subdivisions. 



BEDROCK GEOLOGY 

The area between Petawawa and Pembroke is underlain by Precambrian formations 
of the Grenville Province which are mainly comprised of clastic metasediments. These 
are sedimentary deposits such as conglomerates, sandstones and siltstones which have 
been subjected to internal chemical cind structural alterations of varying degrees 
resulting during regional crustal movements. 

Faulting and warping is evident in the area. A subsidiary fault, probably related 
to the very Old Ottawa-Bonechere Graben system (G.M. Kay 1942 GSA Bull. V.53) , follows 
the Petawawa River bed (1970 ODM Map 2197) . 

The area remains crustally unstable as approximately 12 earthquakes per year 
usually occur in the Ottawa Valley area. In 1974, Maniwaki, Quebec, was hit by an 
earthquake registering 4.5 on the Richter scale, causing severe damage to the homes 
although no surface breaks developed. In 1964, centered in Deep River, an earthquake 
of a magnitude of 5 was felt within a 200-mile radius. An earthquake of £i reported 
strength of 7, the highest for the Ottawa area, occurred in 1861. 

With the disappearence of the glaciers at the end of the ice age, about 8000 years 
ago, the land surface has been reported to be rebounding from the load at a rate of 
about a few inches per century. 

The preceeding events all contribute to the alteration of the original sedimentary 
formations. 

The bedrock topography as illustrated in Drawing 2 indicates that the rock surface 
was eroded through glaciation and channel cutting and the ridge following the coarse of 
the Ottawa River resembles that of an incised fault line scarp. Bedrock lows have been 
located beneath the town of Petawawa, McGuire and Watt Subdivisions, and just north of 
Pembroke. Bedrock lows, when infilled with granular materials may often provide 
potential areas for overburden aquifers which will be discussed later. 

Bedrock outcrops occur in the western part of the study area as well as in the 
Ottawa River channel. 
OVERBURDEN GEOLOGY 

The Petawawa area shows little topographic relief save or a 75 foot (23 m) scarp 
continuing south from Petawawa Point to the McGuire and Watt subdivisions. This 
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scarp represents the erosional edge of the Petawawa sand plain (Chapman and Putman 
1972 ODM Map 2227) which covers most of the study area. The fine stratified sands 
vary in thickness from 3 feet to 100 feet depending on the configuration of the under- 
lying bedrock. The area between the Village of Petawawa Point and the Fish Hatchery 
is overlain by a sand of about 100 feet (30 m) in thickness. 
HYDROGEOLOGY OF BEDROCK 

Of a total of 114 wells listed in Table 1, 90 wells were completed into the 
Precambrian metasedimentary bedrock for water supplies. The wells seldom penetrated 
the bedrock in excess of 50 feet (15 m) . 

Only 11 of these wells are reported to produce between 15 and 25 gptn (1 and 2 1) . 
Well No, 1547 was tested at a rate of 36 gpm (3 1/sec) , the highest for the area. The 
specific capacity and theoretical yield are calculated to be 1 gpm per foot of drawdown 
(1 1/min/m drawdown) and 153 gpm (12 1/sec) respectively. 

This particular well is situated within the McGuire and Watt subdivisions but, 
on review of water chemistry data, the water quality tends to be high in chlorides and 
sulfate, worsening with depth of rock penetration. 

In conjunction with the possibility of encountering poor water quality, the 
permeabilities of the metasediments are compaurable to heavy clays, and supplies in 
excess of about 20 gpm (2 1/sec) are not expected. This expected yield per well falls 
significantly short of the demand requirements of nearly 200 gpm (15 1/sec) , 
HYDROGEOLOGY OF OVERBURDEN 

Only 21 of the 114 wells selected for this survey utilized the overburden aquifers 
for dcsnestic well supplies. Eighteen of those wells are reported to produce 15 to 60 
gpm (1 to 5 1/sec) . Seventeen of the well records indicate that previous dug wells 
up to 35 feet (11 m) deep, tapping of the overburden, had gone dry or failed to 
produce sufficient water for domestic use. In order to obtain more water these wells 
were re-drilled into bedrock. 

Generally, in the Petawawa area the overburden aquifers are comprised of dirty 
sands and gravels having moderate permeabilities. The aquifers may reach up to 25 feet 
(8 m) in thickness and are situated in bedrock lows. The size of the bedrock lows 
is relatively small and shallow, and these basinal features ultimately limit the 
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lateral extent. Therefore the storage in the aquifer available for development is 
also greatly reduced. The average yield of wells tapping the overburden aquifers is 
not expected to exceed 20 gpm (2 1/sec) . 

The approximate boundaries of overburden aquifers are presented in Drawing 2. 
The aquifers are ranked according to potential to yield defined by calculated 
theoretical yields. Areas ranked as 1 offer the best potential having average 
calculated theoretical yields of up to 70 gpm (5 1/sec). Areas ranked as 2, offer 
the second best potential having theoretical yields of up to 18 gpm (1 1/sec). 
Area 3 defines an aquifer which maintains wells having a theoretical yield of less 
than 15 gpm (1 1/sec). 

The McGuire and Watt subdivisions are not included as an area having a potential 
for overburden well development although it is situated above a deeply incised 
bedrock low as indicated by the bedrock contours in Drawing 2. The bedrock low is 
not infilled with permeable water-bearing material and the major source of water here 
occurs well into the underlying bedrock formations. 

Area 1 is located just north and west of Pembroke, at a radius of about 3*3 miles 
(S'l km) from the McGuire and Watt subdivisions. The aquifer consists of fine to 
coarse sand and stones having an overall thickness of about 25 feet (8 m) and occurs 
at a depth of about 50 feet (15 m) below grade. Theoretical yields of up to 70 gpin 
(5 1/sec) have been calculated for these areas. The average yield per well is 
expected to be about 30 gpm (2 1/sec). The restricted yield occurs as a result of the 
reduced storage within the aquifer as previously described. 

In a report compiled in 1963 the ground water potential adjacent to Pembroke was 
discussed. At that time two small areas now within the Town of Pembroke were 
recommended for test drilling to develop a water supply of about 100 gpm (7 1/sec) . 
This recommendation was not followed up. The water quality at the time of the survey 
was suitable for municipal use although the iron concentrations were somewhat elevated 
depending on the depth of the wells. 

Area 2 is located east of the Village of Petawawa at a radius of about 4 miles 
(6 km) from the McGuire and Watt subdivisions. The aquifer outlined in Area 2 occurs 
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at a depth of up to 150 feet ( 46 m) and is estimated to be approximately 25 feet 
{ 8 m) thick. The materials comprising the aquifer are poorly sorted gravels having 
a variable proportion of fine sand and clay. The resulting permeability is less than 
that of the material encountered in Area 2. The calculated theoretical yield of wells 
in this aquifer is as high as 18 gpm ( 1 1/sec) but the adjusted yield per well may 
be about 9 gpm (1 1/sec) . 

Earlier work describes a spring system utilized by the Department of Lands and 
Forests fish hatchery as being able to produce about 700 gpm (53 1/sec) . It was 
discussed as a source of water supply during 1968 and was subsequently abandoned 
mainly because of the unreliability of supply and an inability to supply sufficient 
water for the estimated future population of the Township of Petawawa 

Area 3, situated west of the McGuire and Watt subdivisions about 4 miles defines 
an aquifer comprised of poorly sorted sandy material. The areal extent of this aquifer 
is so severely limited that the adjusted theoretical yield per well would only be 
about 6 gpm (1 1/sec) . 

As described earlier the combined requirements of the McGuire and Watt subdivisions 
is nearly 200 gpm (15 1/sec) . Summarizing the above data it does not appear possible 
to locate overburden wells of sufficient capacity to provide for the necessary water 
supply demands. 
WATER QUALITY 

Well water samples were collected at 16 selected well sites clustered within and 
adjacent to the Watt and McGuire subdivisions. The results of the analyses are shown 
in Table 2 and Table 3 . Analyses of the water quality of the other subdivisions were 
not performed under this study. 

Water from the overburden wells was not significantly different frcm the bedrock 
wells. The hardness varied from 22 ppm to 326 ppm CaCO^ from wells within a 2 mile 
(3 km) radius. Four wells, of which one taps the overburden aquifer, are near or 
exceed the Ministry's criterion for iron concentration (0.3 pjsn) . 

In rock wells in the subdivision area the chlorides vary tremendously from site 
to site; from 2 ppir. to 231 ppm Cl. Sulphate concentrations were similarly variable. 
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although the highest was reported to be 140 ppm SO^ , The total dissolved solids in 
two wells exceeded the Ministry's criterion of 500 ppm. Generally the water quality 
is suitable for use as municipal well supply although iron treatment may be required. 
Chloride and sulfate concentrations could exceed recommended levels as the dis- 
tribution is not restricted to a particular aquifer or depth of well penetration. 
Although samples were not taken to the west of the subdivisions, igneous rocks 
predominate and the water quality may be better but the quantity available is highly 
unreliable. 

Bacteriological saunples were collected in tandem with the chemical sampling 
survey and revealed only 2 wells having background colony concentrations exceeding 
the Ministry's desireable criteria of less than 100. Total coliform concentrations 
were only found in one of the above wells in a concentration of 14 coliform /lOO ml. 

The results show that bacterial contamination is local in extent and are likely 
due to faulty well construction and the proximity to septic tanks or tile beds buried 
in the shallow overburden deposits. 
CONCLUSIONS 

On the basis of the available hydrogeologic data, the bedrock and the overburden 
aquifers underlying the McGuire and Watt subdivisions do not have the potential 
to yield sufficient supplies of ground water to meet the future demand requirements 
of 200 gpm (15 1/sec) . 

The overburden aquifers outlined in Drawing 2 offer the only possibility for 
obtaining limited water supply requirements, however, as they are at long distances 
from the subdivisions and are restricted in areal extent, the perennial production 
from these areas may be less than required. 
RECOMMENDATIONS 

The possibility of locating a municipal well supply of sufficient quantity and 
suitable chemical quality is remote. 

Test drilling for municipal or communal type wells is not recommended at this 
time if other sources of supply can be developed. If test drilling is considered. 
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the areas shown on the attached map offer the best potential, which are remote of 
the area of immediate interest, the McGuire and Watt subdivisions. 
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